Abstract
Introduction
It is reported that motoneuron spikes could be recorded not only intrasomatically, but also extrasomatically in response to ventral root stimulation.
The extrasomatic (ES-) spike could be distinguished by differences in positions of inflections from the intrasomatic spike which consists of the IS-spike originating in the initial segment and therewith dtriggered SD-spike originating in the some-dendritic membrane. However, the easiest and surest way to distinguish both spikes may be the differences in responses to high frequency (e.g., 500 Hz) stimulation. Namely, the ES-spike could follow a high frequency stimulation with fairly constant waveform, whereas in the case of the intrasomatic spike usually only the first pulse of a high frequency pulse train produces a full IS-SDspike and all of thereto following pulses produce only IS-spikes which could follow the pulse train with fairly constant waveform. These results appear to indicate that the ES-spike is the IS-spike or axon spike recorded at its site of origin. However, we obtained lines of evidence suggesting that at least some of the ES-spikes may be dendritic in origin, as will be described subsequently. For example, a single ES-spike could consist of 3-6 components. This is hard to explain if it were an axon spike. Conversely, if it does originate in the axon it would become an important subject how the axon could exhibit such a composite spike. In this case the most likely site in the axom would be the bifurcating point. Inasmuch as the ES-spike was encountered most frequently although to keep it in a stable state was of extreme difficulty, we thought it significant to describe its electrophysiological properties and made an attempt to identify its site of origin in the present paper.
Materials and Methods
The trachea and a vein in the forelimb of cats (Fig. 1C, arrow 3 ) .
These results suggest that spike 1 consists of 3 spikes.
Of utmost interest is that the first (shortest latency) Es-spike could exhibit two amplitudes in classified according to differences in amplitude.
There were 4 different smaller second spikes (Fig.   2D , F and G, arrows 1-4) which could summate to form a composite spike (e.g., Fig. 2G , arrows 2-4).
The second, seventh and eight pulses produced the second spikes more frequently than any other pulses (Fig. 2H ). L 7 dorsal root stimulation produced a slow depolarizing potential which presumably was an EPSP (excitatory postsynaptic potential) (Fig.   2C ). The EPSP had no effects on production of spikes by the ventral root stimulation. The second spike was observed in 11 motoneurons and in 6 cells it was a composite spike.
In 21 motoneurons a spike was superimposed near the peak of the ES-spike and in 12 cells the superimposed spike was a compositie spike by itself. For example, in Fig. 3 it is noted that near the peak of the ES-spike a composite spike was superimposed (Fig. 3B, arrow) . This occurred always with the ES-spike elicited by the first pulse. However, the composite spike was made to be superimposed on the ES-spike elicited by the second pulse through simultaneously stimulating the corresponding dorsal root (Fig. 3D-F) . The composite spike consisted of 2 spikes, b and c. The most interesting phenomenon in this motoneuron was the fact that the firing level of the ES-spike could differ from one ES-spike to another.
The firing level became lower and the latency longer as the pulse number increased in the case of strong stimulation (Fig. 4A, I ). However, with a weaker stimulation such a rule did not exist although the ES-spike produced by the first pulse was always of the highest firing level and shortest latency ( Fig. 4E-H) . The ES-spike could arise even directly from the baseline (Fig. 4H, I , triangle). (Figs. 2, 4 ).
In addition, the probability of producing second spikes was pulse-number-related in such a manner that it was not possible to explain in terms of the after-effects of preceding spikes (Fig. 2H) . Nevertheless, it seems to be of importance to explore the possibility suggested above because it is known that motoneurons do form the dendrite bundle which appears to be of functional significance and was described earlier in cellule
